Comparison of the extrapancreatic action of gamma-linolenic acid and n-3 PUFAs in the high fat diet-induced insulin resistance [corrected].
The effect of dietary borage oil (rich in the gamma-linolenic acid [GLA]) on insulin sensitivity and lipid metabolism was compared with that of fish oil (rich in n-3 polyunsaturated fatty acids [PUFAs]) in high fat (HF) diet-induced insulin resistance (IR) of rats. Male Wistar rats were fed ad libitum for 3 weeks a standard laboratory chow (Controls) or high fat diet consisting of 70-cal % fat. In addition, a group of rats was fed high fat (HF) diet where a part of saturated fat was replaced with fish oil as a source of n-3 PUFAs (HF+FO), or borage oil as a source of GLA (HF+GLA). In vivo insulin action was assessed by the euglycemic hyperinsulinemic clamp. Glucose, insulin, free fatty acids (FFA), triglycerides (Tg) and glycerol levels in blood and tissue depots were also measured. Increased levels of Tg, FFA and glycerol in circulation after HF diet were accompanied by their raised accumulation in insulin sensitive tissues. FO feeding lowered the concentration of all lipids in serum and prevented their accumulation in both tissues. On the other hand GLA supplementation into the high fat diet did not suppress increased levels of Tg, FFA and glycerol in circulation and tissue depots as well. FO feeding significantly reduced HF diet-induced in vivo IR, while GLA supplementation did not improve the in vivo insulin sensitivity in HF diet induced insulin resistance. 1. Substitution of FO into the high fat diet led to an improvement of in vivo insulin action; 2. this insulin sensitizing effect of FO was accompanied by a decrease of circulating Tg, FFA and glycerol levels in the postprandial state and by a lower lipid content in liver and skeletal muscle. 3. on the opposite, GLA treatment failed to improve in vivo insulin action; and 4. was associated with an adverse effect on lipid levels both in circulation and tissue depots.